156.
ON THE FREE VIBRATIONS  OF AN INFINITE PLATE OF HOMOGENEOUS ISOTROPIC ELASTIC MATTER.
[Proceedings of the London Mathematical Society, xx. pp. 225—234, 1889.]
THE solid here contemplated is that bounded by two infinite planes parallel to xy; and the vibrations are supposed to be periodic, not only with respect to the time (dpt), but also with respect to x and y. The results, so far as thin plates are concerned, have long been known; but the method may not be without interest in view of the difficulties which beset the rigorous treatment of the theory of thin plates, and of the fact that it is not limited to the case of small thickness. A former investigation*, " On Waves propagated along the Plane Surface of an Elastic Solid," may be regarded as a particular case of that now before us.
In conformity with the suppositions as to periodicity, we might assume that all the functions concerned involve x and y only through the factors eifx} eigvn gut, by a rotation of the axes, ei(fx+m) may be replaced by eifx without loss of generality, and it will considerably simplify our equations if we limit them to the latter form. Any function of x, y (e.g., the dilatation) may be expanded in a series of such terms as cosfx cos gy, and this may be resolved into two of the form
cos (fx + gy),       cos (fx - gy).
But between these forms there is no essential difference, for on account of the symmetry of the plane we shall have to deal in either case only with V(/2 + #2)- The assumption of proportionality with e^x is not, however, equivalent to a limitation of the problem to two dimensions, as might at first be supposed; inasmuch as ft, the displacement parallel to y, is allowed to remain finite.
* Proc. Land. Math. Soc. Vol. xvn. Nov. 1885.    [Vol. n. p. 441.]                             | QA\T|P
